Petrie and Greenleaf (2007) presented a psychosocial model of disordered eating for female athletes. Based upon the 2007 model, the present study examined four key psychosocial variables: internalization, body dissatisfaction, restrained eating, and negative affect, as predictors of bulimic symptoms among NCAA Division I female athletes. Two hundred four women (N = 204) participated and were drawn from three different universities and competed in 17 different varsity sports. After controlling for the effects of body mass and social desirability, hierarchical regression analysis showed that the psychosocial variables explained 42% of the variance in bulimic symptoms. In the full model, higher levels of body dissatisfaction, more dietary restraint, and stronger feelings of guilt were associated with bulimic symptomatology. Internalization of the sociocultural ideal as well as feelings of fear, hostility, or sadness were unrelated.
dangerous eating attitudes and behaviors (Petrie & Greenleaf, 2007) . In fact, prevalence rates of clinical and subclinical eating disorders are higher among female athletes than nonathletes (e.g., Hausenblas & Carron, 1999; Holm-Denoma, Scaringi, Gordon, Van Orden, & Joiner, 2009) . Although the sport-related pressures, such as weight limits, teammates' eating-related behaviors, judging criteria, revealing team uniforms, and coach expectations (e.g., Greenleaf, 2004; Kerr, Berman, & De Souza, 2006; Muscat & Long, 2008) , have been suggested as potential risk factors, Petrie and Greenleaf (2007) argued that general psychosocial factors also need to be examined to more fully understand the etiology of disordered eating in this population.
Specifically, Petrie and Greenleaf (2007) proposed an etiological model that identified a number of psychosocial variables that were hypothesized to increase female athletes' risk of developing an eating disorder. They suggested that internalization of societal body and appearance ideals (i.e., thin, attractive) and sportspecific pressures regarding weight would lead female athletes to experience body dissatisfaction. Once they had internalized the societal ideal, female athletes would engage in a social comparison process in which they evaluated their current body size and shape in relation to it. Even though female athletes report a more positive body image than nonathletes (Hausenblas & Symons Downs, 2001) , they still are likely to fall short of the internalized societal body ideal (Brownell, 1991) and thus may be dissatisfied. Body dissatisfaction, in turn, was hypothesized to influence disordered eating through one of two pathways-affect regulation or dietary restraint (Stice, 2001a) . In the affect regulation pathway, female athletes' body dissatisfaction was thought to be associated with negative affect, such as guilt, anger, and sadness. To distract themselves from these negative emotions and provide some short-term emotional regulation, athletes would binge eat. In the dietary restraint pathway, athletes were thought to react to their body image concerns by severely decreasing their food intake in an attempt to change their bodies to more closely approximate the societal body ideal (i.e., thin) and thus reduce their dissatisfaction (Stice, 2002) . Because physiology ultimately overwhelms cognitive restraint (Brownell, 1991) , these athletes (in their calorically deprived states) would succumb to their hunger and potentially binge eat. Although described as distinct pathways, the affect regulation and dietary restraint pathways are not mutually exclusive and likely overlap. Unfortunately, binge eating, whether fueled by emotions or dietary restraint, generally leads to more negative affect, such as anger and guilt/shame, which may lead to compensatory behaviors (e.g., vomiting, overexercising) to cope with the unpleasant affect and calories ingested during a binge. In the end, these binge eating episodes (and subsequent compensation) may serve as a precursor to the development of bulimia nervosa (Stice, 2001b) .
Because researchers have yet to examine these hypothesized psychosocial predictors of disordered eating in relation to female athletes, the purpose of the present study was to do so, following Petrie and Greenleaf's (2007) model. Specifically, we examined the relative influence of internalization of societal beauty ideals, body dissatisfaction, negative affect, and dietary restraint on bulimic symptomatology among NCAA Division I female athletes. We hypothesized that each psychosocial factor would be related positively to a measure of bulimic symptomatology, each explaining a portion of the variance.
Method Participants
Two hundred four (N = 204) NCAA Division I female collegiate athletes drawn from three universities located in the Midwest, Southwest, and Mountain regions of the United States participated. Mean age and body mass index (BMI) were 20.16 years (SD = 1.31) and 23.10 kg/m 2 (SD = 4.05), respectively. Although the athletes' average BMI was in the normal range, 3.4% (n = 7) of the athletes would be classified as underweight (BMI < 18.5), 76% (n = 155) as normal weight (BMI = 18.5 to 24.9), 15.2% (n = 31) as overweight (BMI = 25.0 -29.9), and 5.4% (n = 11) as obese (BMI > 30.0) according to the Centers for Disease Control and Prevention (CDC; n.d.). Most participants were Caucasian (n = 154, 75.5%), followed by Hispanic (n = 26, 12.7%), African American (n = 11, 5.4%), Asian American/ Pacific Islander (n = 3, 1.5%), and American Indian (n = 1, 0.5%); 4.4% (n = 9) reported "other." Participants were freshmen (26.2%), sophomores (28.4%), juniors (27.5%), and seniors (17.9%).
Athletes participated in gymnastics (n = 5), rowing (n = 13), softball (n = 21), synchronized swimming (n = 4), tennis (n = 15), alpine skiing (n = 2), basketball (n = 14), cross country (n = 2), cheerleading (n = 1), diving (n = 2), golf (n = 6), field hockey (n = 4), lacrosse (n = 11), soccer (n = 41), swimming (n = 26), track and field (n = 23), and volleyball (n = 14). They had participated in their sports for an average of 10.88 years (SD = 16.68) and played on their university teams for an average of 2.10 years (SD = 1.03). Most were on an athletic scholarship (89.2%) and starters on their teams (68.1%). Few self-reported having been diagnosed previously with or treated for anorexia nervosa (n = 3), bulimia (n = 5), or some other form of eating disorder (n = 2).
Measures
Demographics and Weight. This survey assessed age, race/ethnicity, current weight and height, grade level, sport, years participating, athletic scholarship status, and starter status. In addition, participants self-reported current and/or past diagnosis or treatment of anorexia nervosa, bulimia nervosa, and other eating disorders.
Disordered Eating. The 36-item Bulimia Test-Revised (BULIT-R; Thelen, Mintz, & Vander Wal, 1996) assesses bulimic symptomatology as defined by the DSM-IV (American Psychiatric Association, APA, 1994). Items are rated on a 5-point Likert-type scale ranging from 1 (absence of disturbance) to 5 (severe disturbance). Because only 28-items are scored, total scores range from 28 to 140; higher scores reflect greater endorsement of bulimic attitudes and behaviors. Thelen et al. (1996) reported a Cronbach's alpha of 0.98 in a sample of female undergraduate controls and women diagnosed with bulimia nervosa, whereas Brelsford, Hummel, and Barrios (1992) found a 4-to 6-week test-retest reliability of 0.83 in a sample of female undergraduates. Cronbach's alpha for the current study was 0.93. BULIT-R scores correlated significantly (r = 0.73) with bulimic group membership (Thelen et al., 1996) and have been used to identify the level of bulimic symptoms among female athletes (Petrie, 1993; Petrie & Stoever, 1993) .
Internalization. The 19-item Beliefs About Attractiveness Scale-Revised (BAA-R; Petrie, Rogers, Johnson, & Diehl, 1996 ) measures women's endorsement of U.S. cultural values concerning attractiveness and beauty, including the perceived Importance of Being Physically Fit and In-Shape (9 items) and the perceived Importance of Being Attractive and Thin (10 items). Items are rated on a 7-point Likert-type scale and total mean scores on each subscale can range from 1 (low endorsement), to 7 (high endorsement). For the current sample, Cronbach's alphas were 0.87 (Physically Fit) and 0.89 (Attractive and Thin). In a sample of female undergraduates, Petrie et al. reported that the Physically Fit and Attractive and Thin factors, respectively, were significantly correlated with body image concerns (r = 0.44 and 0.42), body satisfaction (r = -.25 and -.26), and self-esteem (r = -.29 and -.32).
Body Dissatisfaction. The 7-item body factor from the Body Parts Satisfaction Scale-Revised (BPSS-R; Petrie, Tripp, & Harvey, 2002) measures individuals' levels of satisfaction by focusing on body areas (e.g., arms, stomach, upper thighs, buttocks) that women report as problematic. Items are rated on a 6-point Likert-type scale ranging from 1 (extremely dissatisfied), to 6 (extremely satisfied). Total score is the average of the items; higher scores reflect greater satisfaction. Petrie et al. (2002) reported a Cronbach's alpha of 0.90 in a sample of female undergraduates; Cronbach's alpha for the current study was 0.91. Petrie et al. reported significant correlations between the body factor and body mass index (r = -.32), Multidimensional Body Self-Relations Questionnaire-Appearance Evaluation subscale (r = 0.75; Cash, 1994) , Body Shape Questionnaire (r = -.75; Cooper, Taylor, Cooper, & Fairburn, 1987) , and Situational Inventory of Body Image Dysphoria (r = -.73; Cash, 1994) , supporting its validity.
The 7-item Appearance Evaluation subscale from the Multidimensional Body-Self Relations Questionnaire (MBSRQ-AE; Cash, 1994) assesses overall satisfaction with one's appearance. Each item is rated on a 5-point Likert-type scale ranging from 1 (definitely disagree) to 5 (definitely agree). Total score is the mean; higher scores indicate more satisfaction. Cash (1994) reported a Cronbach's alpha and test-retest reliability of 0.85 and 0.90, respectively, using a random stratified sample of women drawn from a national survey; Cronbach's alpha from the current study was 0.93. As expected, the AE subscale correlated negatively and significantly with bulimic symptoms, depression, internalization, and concern with body size, and positively and significantly with self-esteem in a sample of female undergraduates .
Dietary Intent. The 9-item Dietary Intent Scale (DIS; Stice, 1998) measures the extent to which individuals exercise restraint during eating or use various dieting behaviors on a regular basis (e.g., eat diet foods, count calories). Each item is rated on a 5-point Likert-type scale ranging from 1 (never) to 5 (always). Total scores range from 9 (low intent), to 45 (high intent). Stice (1998) reported a Cronbach's alpha of 0.94 in a sample of female undergraduates; Cronbach's alpha for the current sample was 0.92. Stice reported that the DIS correlated significantly (r = 0.92) with another measure of restrained eating (Dutch Reserved Eating Scale; van Strien, Frijters, van Staveren, Defares, & Deurenberg, 1986) .
Negative Affect. Twenty-three items from the Positive and Negative Affective States (PANAS; Watson & Clark, 1991 ) assess fear (6 items), hostility (6 items), guilt (6 items), and sadness (5 items). Each item is answered using a 5-point Likert-type scale ranging from 1 (not at all) to 5 (extremely). Mean total scores are determined for each subscale; higher scores indicate greater disturbance on that dimension. Watson and Clark reported Cronbach's alphas that ranged from 0.74 to 0.86 in a sample of male and female undergraduates; Cronbach's alphas for the current study were 0.86 (fear), 0.86 (hostility), 0.90 (guilt), and 0.92 (sadness). Watson and Clark (1991) and Bagozzi (1993) have reported extensive data on the subscales' validity.
Social Desirability. The 12-item Marlowe-Crowne Social Desirability Scale Form B (Reynolds, 1982) assesses the degree to which individuals respond in a socially desirable manner. Each item is answered using a true-false response format. Total scores range from 1 (low) to 12 (high). The SDS yielded a Kuder-Richardson-20 (KR-20) coefficient of 0.75 in a sample of undergraduates (Reynolds, 1982) ; KR-20 for the current study was 0.65. The scale correlated significantly with the 33-item standard version of the Marlowe-Crowne Social Desirability Scale (r = 0.92; Crowne & Marlowe, 1960) and with the Edwards Social Desirability Scale (r = 0.38; Edwards, 1957) , providing support for the scale's validity (Reynolds, 1982) .
Procedure
As part of a larger project on the physical and psychological health of college student athletes funded by the NCAA Foundation, current student athletes at three Division I schools were invited to participate. Prior to data collection, approval from Institutional Review Boards for Human Subjects Research and permission from athletic departments at each institution were obtained. Anonymous data collection took place through electronic (i.e., confidential website) and paper surveys during the spring semester. Prior to completing the questionnaires, athletes provided consent. No athletic department personnel, including coaches, were present when the athletes completed the surveys. Athletes received $5.00 in cash or a gift card for their participation in compliance with NCAA regulations.
Data Analysis
Initially, means, standard deviations, kurtosis, and skewness of the variables were computed to determine if the assumptions of normality were met. Although some of the measures were skewed, examination of the histograms for each one revealed that they basically fit the normal distribution and the significance of the z-tests were likely due to the larger sample used in the study (Tabachnick & Fidell, 2001 ). In addition, transformation of the BULIT-R, the criterion variable in the analysis, did not change the direction or strength of the relationships with the predictor variables. Thus, we present the analyses conducted with the nontransformed data. Next, Pearson product-moment correlations among the criterion and predictor variables were calculated. Although one correlation (BPSS-Body Factor and MBSRQ-Appearance Evaluation) exceeded the recommended cutoff of 0.7 for multicollinearity, the tolerance was acceptable during the regression analysis (Tabachnick & Fidell, 2001) .
To examine the relationship between the predictor variables and the criterion (i.e., BULIT-R scores), we used multiple hierarchical regression. At Step 1, we entered the athletes' BMIs and their SDS scores to control for the effects of physical size and any tendency they had to present themselves in a favorable light. At Step 2, we entered the two BAAR factors (perceived importance of being physically fit and in shape, and importance of being attractive and thin), which represented the construct internalization. We entered the two measures of body image concern-BPSS-R Body Factor and the MBSRQ-Appearance Evaluation-at Step 3. At Step 4, we entered the measure of dietary intent. Finally, at Step 5, we entered the four measures of negative affect: fear, hostility, guilt, and sadness. This order of entry followed the Petrie and Greenleaf (2007) model, starting with the broader social variable (i.e., internalization) and moving to the variables that had been hypothesized to directly cause bulimic symptomatology. With alpha set at 0.05 and the overall R 2 ³ 0.25, power exceeded 0.8.
Results
See Table 1 for means, standard deviations, and correlations among the predictor and criterion variables.
Step 1 of the model was significant, accounting for 13% of the variance (Adj. R 2 = 0.12), F(2, 201) = 14.31, p < .0001. At this step, greater body mass and lower social desirability scores were related to higher levels of bulimic symptomatology.
Step 2 of the model (two internalization factors) accounted for a significant 6% increase in the variance explained, F(2, 199) = 7.04, p < .001. At Step 3, the inclusion of the two body image measures explained an additional 22% of the variance, F(2, 197) = 36.89, p < .0001. At Step 4, dietary intent accounted for 10% more variance, F(1, 196) = 41.66, p < .0001. Finally, at Step 5, negative affect explained an additional 4% of the variance, F(4, 192) = 3.82, p < .005. The overall model was significant, explaining 55% of the variance in the athletes' bulimic symptomatology, Adj. R 2 = 0.52, F(11, 192) = 20.96, p < .0001. After controlling for social desirability and physical size, the psychosocial variables accounted for 42% BULIT-R variance. Within the full model, more dissatisfaction with body size and shape (β = -.19), greater dietary restraint (β = 0.32), and higher levels of guilt (β = 0.26) were associated with more bulimic symptomatology among the female athletes (see Table 2 ).
Discussion
The purpose of this study was to explore the influence of psychosocial risk factors on disordered eating as proposed by Petrie and Greenleaf (2007) . Specifically, we were interested in determining the extent to which internalization of cultural body ideals for attractiveness and fitness, dissatisfaction with physical appearance, restrained eating behaviors, and negative affect contributed to symptoms of bulimia among female college athletes. Previous research with nonathlete samples has shown that these variables are risk factors of disordered eating (Stice, 2002 ); yet, no research has examined these factors together among athletes (Petrie & Greenleaf, 2007) .
After controlling for the effects of body mass and social desirability, we found that the inclusion of each set of variables (internalization, body dissatisfaction, dietary intent, and negative affect) contributed significantly to the prediction of bulimic symptomatology, accounting for 42% of the variance. In terms of the full model, however, only higher levels of body dissatisfaction (as measure by Note.
The means and standard deviations presented were derived from the non-standardized variables. BULIT-R = Bulimia Test-Revised (Range 28, few symptoms, to 140, high symptoms). BAAR -AT, FIT = Beliefs about Attractiveness Scale Revised -Attractive and Thin, or Physical Fitness Subscales (Range for each subscale 1, low, to 7, high). BPSS-R = Body Parts Satisfaction Scale-Revised Body subscale (Range 1, low, to 6, high). MBSRQ-AE = Multidimensional Body Self-Relations Questionnaire-Appearance Evaluation subcale (Range 1, low satisfaction, to 5, high satisfaction). DIS = Dietary Intent Scale (Range 9, low, to 45, high). PANAS-Fear, Hostility, Guilt, Sadness subscales (Range for each subscale 1, low, to 5, high) SDS = Social Desirability Scale (Range 1, low, to 12, high). BMI = body mass index (kg/m2) . With the exception of BMI, which reflects the actual range of scores in the sample, the other ranges listed reflect the potential scores for each scale.
α -Cronbach's alpha for all variables except the SDS, which is the KR-20 internal consistency statistic. the MBSRQ-Appearance Evaluation), a greater focus on diet and restricting food intake, and stronger feelings of guilt were related significantly to BULIT-R scores. Although all the psychosocial variables are predictors of bulimic symptomatology for female athletes, when considered together, only certain variables appear to be essential for understanding their level of disordered eating. This finding makes sense in terms of pathogenesis (Petrie & Greenleaf, 2007) because certain variables, such as body dissatisfaction, dietary intent, and negative affect, are hypothesized to be the immediate precursors of bulimic symptomatology, whereas others, such as internalization, are thought to influence disordered eating indirectly through their effects on body image concerns. As expected, internalization was related to bulimic symptoms, indicating that embracing the general cultural values of being thin and physically fit may be a risk factor for disordered eating in this population as well. Female athletes, like all women in society, are exposed to general social pressures to be thin, and many appear to internalize these societal body ideals, much to their detriment. Indeed, Stice and colleagues' longitudinal and experimental research confirms that internalization is a direct precursor to body dissatisfaction and disordered eating (Stice & Agras, 1998; Stice, Marti, Spoor, Presnell, & Shaw, 2008; Stice, Mazotti, Weibel, & Agras, 2000; Stice, Shaw, Burton, & Wade, 2006) . Given the consistent research support for internalization as a risk factor, it is important for professionals (e.g., sport psychologists, coaches, athletic trainers, administrators) to recognize that female athletes who appear to strongly identify with cultural beauty and body ideals may be communicating early warning signs of potentially problematic and serious body and eating attitudes and behaviors.
Women who internalize cultural beauty ideals may compare their own bodies to the societal ideals and end up finding their own bodies wanting and unacceptable. The result of such comparisons can be greater dissatisfaction with body size and shape, which is a direct precursor to disordered eating (Stice, 2002) . In the present sample, the female athletes reported being somewhat dissatisfied with their bodies and appearance, even though the majority of the female athletes in our study had BMIs within the normal range (CDC, n.d.) . This "normative discontent" that nonathlete women have about their bodies (Rodin, Silberstein, & Striegel-Moore, 1985) appears to be present for female athletes as well. Further, body dissatisfaction was related to increased levels of bulimic symptomatology, which is consistent with past research (e.g., Torstveit, Rosenvinge, & Sundgot-Borgen, 2008) . For example, Petrie (1996) found that body dissatisfaction was associated with dieting and preoccupation with weight among female college athletes. Thus, internalization of unrealistic body and appearance ideals and being dissatisfied with one's body may contribute to the development of bulimic symptoms and behaviors among athletes as they do among female nonathletes.
As expected, dietary restraint and negative affect, in particular feelings of guilt, accounted for a significant amount of variance in bulimic symptoms, suggesting that restrictive and regimented eating attitudes and behaviors and negative emotional states can contribute to an increased risk of disordered eating. Restrictive eating includes reduced caloric intake and other rigid rules about eating which, when experienced in combination with negative feelings (i.e., guilt), may result in episodes of binge eating. Athletes who binge eat may experience additional negative emotions (e.g., shame, self-disgust) and attempt to compensate for the increased caloric intake and regulate negative affect by purging through increased levels of physical activity, dieting/fasting, vomiting, or use of laxatives and diuretics. Additionally, it may be important to consider athletes' capacities to tolerate negative affect, as distress tolerance has been suggested as an important factor in clinical research (e.g., Corstorphine, Mountford, Tomlinson, Waller, & Meyer, 2007) . If athletes do fall into the cycle of binge-purge-binge, they may be fast on their way to developing bulimia nervosa (Polivy & Herman, 1985; Stice & Agras, 1998) .
Several methodological limitations must be acknowledged. First, all data collected were self-reported and susceptible to socially desirable responding. Several steps were taken, however, to help ensure honest reporting, including collecting data anonymously, confidentially, and out of the presence of coaches or other athletic department employees and controlling for social desirability in the statistical analyses. A second limiting factor was the racial/ethnic makeup of the sample; our sample was predominantly Caucasian, thus limiting the generalizability to similar samples of female college athletes. As other researchers have suggested (e.g., Becker, 2007; Brown, Cachelin, & Dohm, 2009 ), cultural and contextual variables associated with race and ethnicity, such as socially idealized bodies and cultural standards of beauty and health, may be important to consider when studying eating disorders. Thus, future research in this area might examine specific racial/ethnic groups of athletes, such as African American or Asian women, to determine if the relationships found in this study do generalize broadly. Finally, the cross-sectional design of the study does not allow for the determination of the temporal nature of the relationships between psychosocial variables and bulimic symptoms. This study is important, however, because it establishes that relationships do exist among these hypothesized predictors (and in the hypothesized directions) and provides support for conducting longitudinal studies in the future.
Additional research examining this etiological model is useful for several reasons. First, few studies have systematically examined risk factors for athletes; to date, most research has focused on nonathlete samples or, within sport, comparisons between athletes and nonathletes. Because female athletes may face unique weight and eating pressures, however, it is essential to determine which psychosocial factors increase risk for this group of women. Testing the variables hypothesized in this model helps determine why athletes are at heightened risk for disordered eating and how the sport environment may contribute to that risk. The current study provides foundational evidence upon which to build longitudinal studies and it is important for future research to take the next step and use prospective designs. Additionally, research can be advanced by improving measurement, particularly measurement of affect, to capture the temporal ebb and flow of mood as it relates to eating attitudes and behaviors. Furthermore, by identifying factors that increase risk, researchers and practitioners can develop and test interventions to reduce those risk factors and promote positive psychosocial and physical health.
